with the characteristics of their background, such as gender and father's level of education, as well as the quality of OSC. The results indicate a need to include smoking cessation education and public health activities in the dental curriculum to provide future health care professionals and role models for patients with adequate training in up-to-date patient management to control smoking.
tice setting can be as effective as in other primary health care settings [3, 4] . For example, estimations in the UK have shown that annually between 63,000 and 190,000 smokers would quit the habit if all dentists routinely provided smoking cessation advice to their patients [2] .
Success of programmes for cessation of smoking in health care settings depends on the attitude of healthcare professionals towards smoking as well as their preventive orientation. Such orientation is reflected in the smoking habits of the members of this group [5] . The smoking habits of Iranian physicians, medical students and dentists have been reported previously [6, 7] but, to our knowledge, no study exists of the smoking habits of dental students, who form an important group of future healthcare professionals. The objective of the present study was to investigate the smoking habits of Iranian dental students in relation to their background characteristics and oral self-care (OSC).
Subjects and Methods

Study Subjects and Data Collection
Undergraduate dental education in Iran is based on the national curriculum, which lasts 6 years, and is comprised of basic science (2 years), pre-clinic (1 year), and clinic (3 years) [8] . The target population of this study consisted of senior dental students (those in the last two semesters of their programme) from 15 state dental schools in Iran. To obtain a representative sample, a stratified cluster random sampling approach was implemented. Based on the age of dental schools, two strata were defined: three old schools and four new ones, with 327 senior dental students altogether, were randomly selected to serve as clusters [9] . One of the authors (M.R.K.) visited the selected schools in the spring term of 2005, staying 2 working days in each. A self-administered questionnaire was delivered to all the students in their ordinary classroom settings to be returned immediately [9] . The feasibility of the study method was also tested by conducting a pilot study prior to the main study in one of the excluded schools. Of the 327 students, 270 agreed to participate in the study, and of the 270 students, 263 completely answered the questions and were included in the analysis.
Questions and Variables
Smoking. Using an anonymous questionnaire, the respondents were asked information on their smoking habits, separately for cigarettes, pipe, and water pipe. The questions had six alternatives [no, never; no, I did but I quit; yes, once a month or less; yes, a few times (2-3) a month; yes, a few times (2-3) a week; yes, once in a day or more]. Based on these alternatives, four categories of respondents were defined: non-smokers (never smoked), ex-smokers (had stopped at the time of the study), occasional smokers (infrequent smokers), and daily smokers (those choosing the last alternative). For further analyses, the first two groups (non-smokers and ex-smokers) were considered as non-smokers, and the last two groups (occasional and daily smokers) were considered as smokers. Since use of smokeless tobacco is rare and limited to some small geographic area in Iran, it was not included in the questionnaire. Of the 270 participating students, 263 (113 males and 150 females) with a mean age of 26 years (range 21-42) completed the questionnaire and were included in the analyses.
Background Information. In addition to giving their gender and year of birth, on two separate questions the students were asked to report their father's and mother's level of education. These questions had eight alternatives (illiterate; able to read and write; primary or secondary school education; high school or vocational school education; Associate's degree; Bachelor's degree; Master's degree; doctorate). The students were also requested to report if they had a parent employed in dentistry and if they had a dental hygienist degree before entering dentistry.
Oral Self-Care. The respondents were requested to report the frequency with which they brushed their teeth, used fluoridated toothpaste, flossed and ate sugary snacks between main meals, as previously defined [10, 11] . These questions had from four to seven alternatives [9] . In order to define acceptable levels of each of the OSC components, the following criteria were used: brushing at least twice a day, using fluoridated toothpaste always or almost always, flossing at least once a day, and eating sugary snacks between main meals less frequently than once a day. A recommended level of OSC was defined as a combination of brushing more than once a day, using fluoridated toothpaste always or almost always, and eating sugary snacks less than daily, as previously described [10] .
Statistical Methods
The data were analysed using SPSS for Windows, version 11.5 (Chicago, Ill., USA). Logistic regression model was fitted to the data to measure the strength of association of outcome measure with explanatory factors and to calculate corresponding odds ratios (ORs) and 95% confidence intervals (CIs).
Results
Fifty-nine (23%) students, of whom 37 were male and 22 female, reported current cigarette, pipe or water pipe smoking, either occasionally (16%) or daily (7%). The most common smoking habit among both males and females was occasional water pipe smoking (20 and 13% respectively), followed by daily cigarette smoking among men (12%). On the other hand, none of the women reported daily pipe or water pipe smoking ( table 1 ) .
Compared to non-smokers, students who smoked reported lower frequencies of twice-a-day tooth brushing, frequent use of fluoridated toothpaste, once-a-day flossing, and less than daily consumption of sugary snacks ( table 2 ) . None of the differences, however, were significant. Fulfilling the criteria for recommended OSC was significantly less common among female smokers compared to non-smokers (5 vs. 23%, p ! 0.05). The difference among male students and non-smokers in this regard was not statistically significant.
Current smoking was associated with male gender (OR = 2.9, 95% CI = 1.4-5.6) and higher levels of father's education (OR = 1.4, 95% CI = 1.1-1.8) in the binary logistic regression model ( table 3 ) . The students who fulfilled the criteria for OSC were less likely to report current smoking than those who did not (OR = 4.4, 95% CI = 1.3-14.9).
Discussion
The results of the present study showed that smoking among Iranian dental students is common and particularly characterized by a high incidence of water pipe smoking. The results also showed that smoking was associated with the background characteristics of dental students, such as gender and father's level of education as well as the quality of OSC.
Self-reported smoking among the Iranian general population in a national survey has been reported to be 17.4% for high-school students [12] , 8.5% for 16-to 25-year-olds [13] , 18.3% for male and 1.3 for female 19-to 49-year-olds [14] . One would expect that dental students, as health professionals with more knowledge about the harmful effects of smoking and future specialists in oral health, would report lower smoking rates compared to the lay population. On the other hand, our results are comparable to the reported smoking prevalence among Of the 270 participating students, 263 completely answered the smoking questions. Iranian dentists (24%) [7] and male dental school educators (22%) [15] , while lower rates have been reported for Iranian attending physicians (7.5%) and senior medical students (17%) [6] . However, a high proportion of smokers among the future dentists seem to be in disharmony with the current emphasis on the interventional role of oral healthcare professionals in smoking cessation programmes [1, 2] . As may be expected, a great variation exists in the reported prevalence of smoking among dental students in various countries, ranging from 13% in Australia [16] to 37.3% in Romania [17] . Smoking prevalence in our sample (23%), being approximately the same level as Ireland (20%) [18] , Belgium (25%) [19] and Jordan (17%) [20] , can in any case be considered as alarmingly high. It is worth noting that the participants of almost all the earlier studies were dental students of all grades, while our participants were senior dental students usually with higher rates of smoking compared to freshmen [17] .
In our sample, the dominant smoking habit among both male and female smokers was water pipe smoking. This pattern is consistent with that of the general population [12] . That only 3% of women were daily cigarette smokers, being consistent with data from Iranian dentists [7] , dental school educators [15] and the lay population [12] [13] [14] , showed that cigarette smoking still is an unattractive behaviour among Iranian women. On the other hand, higher prevalence of water pipe smoking among women indicated the more social acceptability of water pipe smoking compared to cigarette smoking, especially among women in Iran [12] . This could be cause for concern. The availability of water pipes in traditional teahouses, which has been shown to be the first place for smoking experience among Iranian girls, and the opportunity girls have to try the water pipe as a traditional fun [12] can explain these results. Recently, the Iranian government has passed several rules to ban the provision of water pipes in public places.
Implementation of multi-stage sampling, presence of one of the researchers in all selected dental schools, and performance of a pilot study served as strategies to increase the validity of the study. Stratified random sampling resulted in a relatively high response rate (81%). The three private dental schools were excluded because of problems with comparability resulting from differences related to entrance examination, students' background and characteristics [9, 21] .
Although the questionnaires were completed anonymously, it should be noted that in Iran, cigarette smoking is an unattractive social behaviour, especially among women [12] . Thus, arising from a self-administered questionnaire, the results of the study should be interpreted cautiously due to the problem of the respondents' attitude toward the social acceptability of the behaviour surveyed [22] . For this reason, the present results should be considered to be more of an underestimation than overestimation of the behaviours studied.
The finding that smoking was significantly more prevalent among men compared to women is consistent with many other studies of dental students [17, 20] , other oral health professionals [7, 15] , and the Iranian lay population [12] [13] [14] . Besides the social acceptability mores explained above, this finding may show that women put more value on their health and are not necessarily concerned by the social stigma. Studies of OSC among Iranian dental students [9] , dentists [7] , and dental school educators [15] also show more favourable behaviour among women compared to men.
In the present study smoking habits were associated with a higher level of education of the student's father. This finding is in contrast with a previous study identifying lower education of fathers as a possible determinant of smoking among Iranian youths [23] . Probable differences in socioeconomic background in our sample com- pared with the previous local study, in addition to higher ages of our sample, may explain this finding.
Good oral hygiene was significantly associated with absence of smoking habit among dental students. Existence of the same pattern among Iranian dentists [7] and dental school educators [15] provides a good basis for prevention, and hopefully, also for success of smoking cessation programmes in dental practice settings. Studies on attitudes of dental students towards smoking cessation activities in dental practice settings generally have reported positive results [24, 25] . These findings emphasize the role of dental schools in educating preventive-oriented dentists for Iran, as suggested previously [15] . Moreover, public health measures such as legislation and policy-making to control smoking at the community level should be addressed in dental education.
Conclusion
Smoking among Iranian dental students is associated with poor OSC habits; it is fairly common and similar to the smoking habits of their counterparts in the general population. All dental students should be made aware of the health hazards related to smoking and efforts to promote non-smoking should be supported. With the current emphasis on the dentists' role in smoking cessation, the results call for a need to include smoking cessation activities in the national dental curriculum.
